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Figure 4A 



(Do stroke mode) 
Stroke the clutch for 
calibrateabfe period 

I 



Delta_wheel_spd 
rear-front wheel spds 




Yes 



7 xN 



Slip_ctr = 0 



.196 



(Do coast mode) 
dc_cmd= 
fn(veh_spd) *fn(brk) *fn(siip_ctr) 

I 



(Do ISWA mode) 
ISWA = fn(delta_wheeljspd) 
\Sr dc - swa ~ fnflSWA, veh_spd) 
dcjomd = min(dc_cmd, dc_swa). 



252 



(Output pressure) 
Convert dc_cmd to clutch pressure 
and output pressure to clutch 

I 

270 



Heat protectio n mode 
I 



( Frit *\ 

PAGE 10/13 * RCVD AT 8S3/2006 9:54:24 AM [Eastern Daylight rune] * SVR:USPT0^FXRF<J/14 4 DNIS:273830C * CSID:73454295$9 * DURATION (mn«s):03-16 



08/23/2006 09:55 



7345429569 



MACMILLAN SOBANSKI 



PAGE 11/13 



REPLACEMENT SHEET 



6/8 



0 (5 




192 




Figure 4B 



(Do slip + pre-emptive + handling mode) 
traction 

increment slip__ctr counter 
Err = delta_wheel_spd-*fn(veh_spd). 
kp,ki - fn(throttle,veh_spd)n* fn(err). 

kc = fi? (delta__wheel_spd) 

1. TP based pre-emptive duty cycle, 
dc _pps - fn(veh_$pd, throttle) * fn(slipjctr). 

2. Handling duty cycle. 

3. PI close loop duty cycle. 
dc__cl = (err * /cp + e/r + Kfl * 

4. TP rafe based pre-emptive duty cycle, 
dc _pre = fn(throttlejate t vehjspd). 
hold dc jpre constant for a while 
and then decrement every loop. 

5, Total command duty cycle, 
dcjcmd = greater of (dc_pp$, dc^hndl) 
+ dc_cl + dc j^re. 
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238 



216 



218 



220 



222 



C Enter 




Clutch duty cycle - 
clutch duty cycle 
- decrement rate 



230. 



5— <ik> 



"Clutch duty" 

cycle < 
^steady state, 
yalue?. 



No 



Figure 5 



Initial input torque 
= input torque 



X 



Target torque = 
torque split * 
input torque 



232 
U 



234 



dc_hndl = 
FN (target torque) 
+ PC * (rear speed- 
front speed) 



236 



Increment 
clutch hold timer 
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274 



276 
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280 
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( Enter } 

Calculate 
engine 
torque 



I 



Calculate 
clutch input 
torque 



Determine 
clutch input 
power 



Calculate 
clutch output 
torque 



Calculate 
clutch power 
output 



Calculate 
heat power 
dissipated by 
clutch during 
current loop 



Determine increase 
in clutch temperature 
during current loop 
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Figure 6 



Change the 

clutch 
temperature 



i 



284 




292 

A. 



Command 
auto lock 
dc cmd 
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